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Description
BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The presentinvention relatesto a closed kit sys-
tem for storing a biological sample. More particularly, the
presentinvention relates to a closed kit system for storing
a biological tissue specimen in a reagent or, if so desired,
in multiple reagents for molecular or diagnostic testing
and/or histological testing.

Description of Related Art

[0002] Biological samples are often obtained by a re-
searcher or clinician for diagnostic evaluation to deter-
mine the presence of certain diseases and to determine
an appropriate treatment for the disease. Tissue samples
are often obtained from a patient for molecular diagnostic
and nucleic acid analysis, particularly RNA and DNA
analysis, which have become common place in research
for the treatment of numerous diseases. An essential re-
quirement for accurate RNA and DNA analysis is the
presence of high quality and intact RNA and DNA within
the biological sample.

[0003] Oftentimes, the histologic or cytologic analysis
will be performed immediately after the sample is re-
moved from the patient or source to avoid molecular
changes that may occur during storage. These changes,
such as gene transcription, result from the degradation
of the nucleic acids within the sample caused by expo-
sure of an untreated sample to certain environmental
stresses. However, analysis of the sample immediately
after the sample is collected is often impossible or im-
practical. Therefore, it is necessary to provide a system
for storing a sample under controlled conditions for a cer-
tain period of time while maintaining the structural and
molecular integrity of the sample.

[0004] Traditionally, one way of accomplishing this
storage is by submerging the sample in a single fixative
reagent. A typical fixative reagent is ten percent (10%)
formalin but may also include water, miscible alcohols,
ethanol/acetone mixtures, and ethanol/acetic acid mix-
tures. The containers used for such storage are generally
composed of a single integral cavity which could house
an effective volume of reagent to treat a particular bio-
logical tissue sample. The biological tissue sample is
placed in the container along with the reagent, the con-
tainer is closed, and the sample is then stored and trans-
ported while being preserved by the fixative agent. An
example of such a container can be seen in United States
Patent No. 7,147,826 to Haywood et al. Such containers
have experienced some success in the industry, but are
subject to certain limitations.

[0005] WO 2007/014741 describes a container for
storing a biological sample with a sample holder attached
to a closure.
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SUMMARY OF THE INVENTION

[0006] In one embodiment of the present invention a
system for storing a biological sample in accordance to
claim 1 which includes a container having a closed end,
an open end, and a sidewall extending therebetween de-
fining a container interior. The container also includes a
removable closure for enclosing the open end of the con-
tainer, and a sample holder for housing a biological sam-
ple. The sample holder is insertable within the container
interior. A port is disposed within the removable closure,
and an injection device is engageable with the port to
allow a fluid to pass from within the injection device into
the container interior.

[0007] The sample holder may be detachably connect-
ed to the removable closure. The port is disposed within
the closure adjacent the sample holder. The system in-
cludes a platform attached to the removable closure and
adapted for receiving the sample holder. The sample
holder is positioned in fluid-access with the port such that
fluid introduced through the port passes directly through
the sample holder. In a further configuration, the sample
holder is a histology cassette.

[0008] The system may also include a vent adapted to
discharge a volume of air from the container interior. The
vent may be disposed within the removable closure. Op-
tionally, the vent transitions from a first closed position
to a second open position when the volumetric pressure
within the container interior reaches a threshold value.
The removable closure and the open end of the container
may be threadably matable.

[0009] In afurther configuration, the injection device is
a syringe. Optionally, the injection device may engage
the port and, upon engagement, the port may transition
from a first closed position to a second open position. A
first fluid may be disposed within the container interior,
and a second fluid may be disposed within the injection
device, with the second fluid being different than the first
fluid. In another configuration, the port may include a luer-
activated valve.

[0010] In an unclaimed embodiment, a container for
storing a biological sample includes a housing having a
closed end, an open end, and a sidewall extending ther-
ebetween, defining a container interior. The housing also
includes a removable closure for enclosing the open end
of the housing, and a sample holder for housing a bio-
logical sample. The sample holder may be detachably
connected to the removable closure, and insertable with-
in the container interior. A port is disposed within the re-
movable closure adjacent the sample holder, The port is
adapted to allow a fluid to pass therethrough from a lo-
cation exterior to the container to the container interior.
[0011] Optionally, the sample holder is a histology cas-
sette. The container may also include a vent disposed
within the removable closure adapted to discharge a vol-
ume of air from the container interior. A first fluid may be
disposed within the container interior, and the port may
be adapted to receive aninjection device at least partially
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therein, for transferring a second fluid into the container
interior, the second fluid different than the first fluid.
[0012] Further details and advantages of the invention
willbecome apparent upon reading the following detailed
description in conjunction with the accompanying figures,
wherein like parts are designated with like reference nu-
merals throughout.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013]

FIG. 1 is a perspective view of a closed kit system
pursuant to one embodiment of the present inven-
tion.

FIG. 2 is a perspective view of a container of the kit
of FIG. 1 shown without a closure.

FIG. 3 is a perspective view of the container of the
kit of FIG. 1 shown with the closure according to one
embodiment.

FIG. 4 is a cross-sectional view of the container
shown in FIG. 3 taken across line A-A.

FIG. 5 is a perspective view of the closure of the kit
of FIG. 1 oriented so the bottom surface faces up-
ward showing a sample holder connected to the bot-
tom surface.

FIG. 6 is a side view of an injection device according
to one embodiment.

FIGS. 7A and 7B are perspective views of the sam-
ple holder according to one embodiment shown in
the open and closed position, respectively.

FIG. 8 is a perspective view of a closed kit system
as in FIG. 1 shown with a different embodiment of
the injection device.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0014] For purposes of the description hereinafter,
spatial orientation terms, if used, shall relate to the ref-
erenced embodiment as it is oriented in the accompany-
ing drawing figures or otherwise described in the follow-
ing detailed description. However, it is to be understood
thatthe embodiments described hereinafter may assume
many alternative variations and embodiments. It is also
to be understood that the specific devices illustrated in
the accompanying drawing figures and described herein
are simply exemplary and should not be considered as
limiting.

[0015] The closed kit system of the present invention
allows for storage of a biological sample, such as a tissue
sample for molecular and histology diagnostics, and in
particular histopathology testing. Particularly, the system
includes a container with an open end, a closed end, and
a sidewall extending between the open end and the
closed end defining a container interior. The system fur-
ther includes an injection device and a port that allows
fluid to pass from the injection device to the container
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interior. Accordingly, the injection device is capable of
injecting a liquid medium into the container. In this man-
ner, a tissue sample contained in the container may be
handled or processed prior to contacting the tissue with
the solution in the injection device. As will be discussed
in greater detail herein, in one embodiment of the inven-
tion, the container interior does not contain a solution and
represents a storage chamber, and the injection device
includes a liquid medium, such as a reagent in the form
of a tissue fixative solution for fixing a sample for histopa-
thology diagnostics. In this manner, a tissue sample may
be placed within the empty container interior, and when
desired, the injection device may be used to introduce a
reagentinto the container interior so as to place the tissue
sample in fluid contact with the reagent within the injec-
tion device.

[0016] In a further embodiment of the invention, the
container interior may contain a first fluid orreagent, such
as a tissue fixative solution, and the injection device may
contain a second fluid or reagent, such as a nucleic acid
stabilization solution, such that a tissue sample may be
placed in the container interior in fluid contact with the
first fluid for a desired time period, after which time the
injection device may be used to inject a second fluid into
the container interior so as to place the tissue sample in
fluid contact with the second fluid. The embodiments de-
scribed herein are representative of closed kit systems
capable of use in any of these manners.

[0017] Referringtothe drawingsin which like reference
characters refer to the like parts throughout the several
views thereof, FIG. 1 generally depicts a closed kit sys-
tem, such as system 10, for the storage of a biological
tissue sample. System 10 generally includes a container
20, a sample holder 50, an injection device 110, and a
port 76 which receives injection device 110 and allows
fluid to pass from injection device 110 into container 20.
[0018] Container 20includes aclosed end 28, an open
end 24, and a sidewall 32 extending between open end
24 and closed end 28 defining a container interior 36. In
one embodiment, as depicted in FIG. 1, container 20 is
cylindrical in shape, although it is contemplated that con-
tainer 20 can be formed as any shape consistent with
the intended use of the descriptions herein. Container 20
may be constructed of any known material, such as glass
or plastic, and is desirably molded of a polymeric material.
[0019] Sampleholder50isfurtherprovided for use with
system 10, and is adapted to be received within the in-
terior 36 of container 20. Sample holder 50 may be in the
form of a conventional histology cassette (a "histo-cas-
sette") as is known in the art for storing a biological tissue
sample during preparation of the sample for diagnostic
testing. Such sample holders or histo-cassettes are
known for containing biological specimens during
processing with fluids to prepare the specimen for later
analyses. Typically, such sample holders or histo-cas-
settes are generally rectangular, planar housing struc-
tures having an internal cavity, with a plurality of openings
through the wall surface to provide fluid flow through the
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housing. Often, a removable or openable cover encloses
the structure, such as through a hinge situated along one
end of the housing structure for providing a door-like cov-
er to the housing structure. Also, a planar surface, which
may be slanted, is often provided in such sample holders
or histo-cassettes acting as a surface for labeling or writ-
ing. The dimensions for such a sample holder, for exam-
ple, may include a height of about 0.3 inch (plus or minus
0.1 inch), a length of about 1.73 inches (plus or minus
0.1inch), and a width of about 1.12 inches (plus or minus
0.1inch). Examples of sample holders that may be useful
herein are shown in United States Patent No. 4,220,252
to Beall et al. and United States Patent No. 4,034,884 to
White.

[0020] For example, as shown in FIGS. 7A and 7B,
sample holder 50 includes a generally rectangular planar
housing 52 having opposing walls defining an internal
cavity 54 for holding a biological tissue sample therein.
At least one of the walls of housing 52 may be slanted,
such as slanted wall 55, providing a surface for applying
a label or for writing, so as to provide a mechanism for
identification of a sample contained within sample holder
50 as appropriate. Housing 52 of sample holder 50 is a
closable structure, and may include a hinged door-like
structure 58 attached with housing 52 thereby permitting
access to the internal cavity 54 for storing a tissue sample
within or removing a tissue sample from internal cavity
54. The door-like structure 58 may be integrally formed
with housing 52 so as to provide a unitary structure with
the door 58 connected to housing 52 through a flap to
provide a mechanism for pivoting door 58 with respect
to housing 52, or door 58 may be otherwise connectable
to housing 52, such as through a pivot point 53 acting as
a hinge for opening door 58 from one side of housing 52
to gain access to the internal cavity 54. Housing 52 of
sample holder 50 includes at least one, and preferably a
plurality of fluid openings 56 adapted to allow fluid to flow
therethrough. In this manner, when housing 52 is posi-
tioned within first chamber 20, fluid within first chamber
20 can flow through openings 56 and contact the biolog-
ical tissue sample contained within internal cavity 44.
[0021] System 10 also includes a cover or closure 60
for enclosing open end 24. Shown in FIG. 3, closure 60
is represented as a cap or lid, desirably constructed of a
molded polymer material. Closure 60 may be threadably
matable with container 20 by way of first threaded mem-
bers 64 disposed within closure 60 and corresponding
second threaded members 40 disposed on the exterior
of container sidewall 32 near open end 24. However,
closure 60 can engage container 20 in any manner, such
as a frictional fit, interlocking structural engagement, or
other manner providing a liquid tight seal.

[0022] System 10 includes structure for mating or con-
necting sample holder 50 with closure 60. When sample
holder 50 is mated with closure 60, sample holder 50 will
enter container interior 36 when closure 60 engages con-
tainer 20 as previously described. In one unclaimed em-
bodiment, mating is accomplished by providing sample
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holder 50 as an integral part connected to or formed with
closure 60. In accordance to the present invention sam-
ple holder 50 is coonected with closure 60 through a re-
ceiving member 68 extending from the bottom surface
of closure 60 as shown in FIGS. 4-5. Receiving member
68 is capable of, detachably or permanently, securing
sample holder 50 to closure 60 through, for example, a
snap-fit engagement. In the embodiment shown in FIG.
5, receiving member 68 includes a platform 66 and a
series of fingers 70 extending from a bottom surface of
closure 60 for accommodating sample holder 50 therein.
Platform 66 may include structure for maintaining sample
holder 50 attached to closure 60 as shown in FIG. 5, such
as in a snap-fit engagement and sample holder 50 may
be releasable from platform 66. In particular, platform 66
may be a generally rectangular structure defining a rec-
tangular recess for accommodating the general size and
shape of sample holder 50. Platform 66 may include one
or more fingers 70 extending therefrom for engaging with
sample holder 50, thereby maintaining sample holder 50
within the recess or cavity 72 defined by platform 66.
Such fingers 70 may be deflectable, such that when an
edge of sample holder 50 adjacent the slanted wall 55 is
held in place against a corresponding protrusion or finger
(not shown) of the platform 66, and sample holder 50 is
pushed into the recess of platform 66, fingers 70 deflect
away from the walls of sample holder 50 and then return
to their initial position, thereby snapping sample holder
50 in place. Fingers 70 may lock sample holder 50 in
place permanently with respect to platform 66 and clo-
sure 60, or may be deflectable so as to remove sample
holder 50 from platform 66 if desired.

[0023] Platform 66 may also be provided with a general
shape so as to permit opening of door 58 of sample holder
50 while maintaining housing 52 of sample holder 50 con-
tained therein, thereby providing access to the interior
cavity 54 of sample holder 50 while sample holder 50 is
held in place within platform 66 and with respect to clo-
sure 60.

[0024] In this arrangement, cavity 72 may be created
between platform 66, the bottom surface of closure 60,
and fingers 70. Fluid contained in container interior 36
may flow throughout cavity 72. Platform 66 contains a
plurality of openings thereon allowing fluid within cavity
72 to flow through platform 66 and contact sample holder
50 and the biological sample contained therein. Port 76
is integrated into closure 60, as discussed below, and
platform 66 is positioned so that it is aligned with port 76,
shown in FIG. 5. In this arrangement, when a fluid passes
through port 76, the fluid quickly comes into contact with
platform 66 and then sample holder 50 via the plurality
of openings on platform 66.

[0025] System 10 also includes a port 76, which allows
fluid to pass from injection device 110 to container interior
36 when port 76 is engaged by injection device 110 or,
more particularly, a nozzle 114 thereof. Generally, port
76 is a valve normally in the closed position that can
transition to an opened position upon insertion of nozzle
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114 into an end of port 76 adapted to receive nozzle 114.
When in the open position, port 76 allows fluid to flow
through it in at least one direction, and port 76 is able to
resist large back pressures when in the closed position.
Any type of valve capable of allowing fluid to flow in at
least one direction currently known or hereinafter discov-
ered may be used as port 76. In one embodiment, port
76 is comprised of a luer-activated valve, which is com-
monly known in the industry. Examples of valves that can
be used as port 76 within system 10 are shown in United
States Patent No. 5,775,671 to Cote, Sr. and United
States Patent No. 7,100,890 to Cote Sr. et al.

[0026] As shown in FIGS. 3-4, port 76 is embedded,
or integrated, into closure 60. In this embodiment, port
76 is comprised of two ends where one end is located
adjacent to one surface of closure 60 and the other end
is located adjacent to the other surface of closure 60. In
this arrangement, port 76 forms a passageway through
closure 60 allowing fluid to flow through closure 60 and
into the container interior 36. In another unclaimed em-
bodiment, port 76 might be embedded, or integrated, into
sidewall 32 of container 20 and forms a passageway
through which fluid flows through sidewall 32 before en-
tering container interior 36. In a further embodiment, the
port 76 is positioned adjacent the sample holder 50 to
ensure sufficient wetting of a sample contained within
the sample holder 50 by fluid injected from the injection
device 110. In one embodiment, the port 76 is disposed
within the closure 60 directly above the sample holder
50, such that when fluid is injected from the injection de-
vice 110 through the port 76, the fluid directly contacts
the sample disposed within the sample holder 50. The
platform 66 for holding the sample holder 50 is positioned
in fluid-access with the port 76 such that fluid introduced
through the port 76 passes directly through the platform
66 and/or sample holder 50. The port 76 is adapted to
allow a fluid to pass therethrough from a location exterior
to the housing 52 and closure 60, to the container interior
36. The sample holder 50 may be positioned directly un-
der the port 76, or provided in fluid communication with
the port 76 through a series of baffles and/or channels
for directed fluid therethrough.

[0027] The system 10 alsoincludes an injection device
110, which is used to inject a reagent or solution into
container interior 36 where it can contact a tissue sample
that has been placed within container interior 36. Injection
device 110 is received by port 76 and, once so received,
is capable of injecting a fluid through the passageway
created by port 76 into container interior 36. In one var-
iation, injection device 110 includes a nozzle 114 which
engages port 76. Optionally, nozzle 114 is a luer fitting.
In one embodiment, injection device 110 may contain a
set amount of solution or reagent within it, such as where
injection device 110 is a syringe or a blister package,
both of which are commonly known in the industry. In
another embodiment, injection device 110 is connected
to a reservoir or tank by, for example, a hose or tube.
The reservoir contains the reagent or solution that is to

10

15

20

25

30

35

40

45

50

55

be injected into container interior 36. In this embodiment,
once injection device 110 is engaged with port 76, an
amount of the solution can flow from the reservoir through
injection device 110 and into container interior 36, where
it can contact the tissue sample therein.

[0028] System 10 also may include a vent 88 for re-
moving air or other media from container interior 36 that
is displaced during the injection process. Vent 88 acts
as a transitional barrier between container interior 36 and
the external environment and is transitional from a first
closed position where no media is released from contain-
er interior 36 to a second open position where media,
preferably air, can flow from container interior 36 to the
surrounding environment. Vent 88 can be any type of
valve or stopcock currently known or hereinafter discov-
ered. Vent 88 can operate to automatically release air
from container interior 36 when the volumetric pressure
within container interior 36 reaches a threshold value.
Alternatively, vent 88 can be manually transitioned from
the closed position to the open position. In one embodi-
ment, vent 88 is embedded, and integrated, into closure
60 so that vent 88, when in the open position, forms a
passageway through closure 60 into container interior
36. In another embodiment, vent 88 is embedded, and
integrated, into sidewall 32 of container 20 thus creating
a passageway through sidewall 32 to container interior
36 when in the open position.

[0029] System 10 may be assembled and provided
with liquid media, such as solutions or reagents, stored
within container interior 36 and/or injection device 110 at
the point of manufacture. Alternatively, any such liquid
media may be filled into container interior 36 and/or in-
jection device 110 at any point prior to use, such as di-
rectly prior to inserting atissue sample into sample holder
50.

[0030] System 10 may be provided for use with a one
reagent scheme. In this manner, a single reagent solu-
tion, such as a tissue fixative like formalin, may be pro-
vided within injection device 110. Such fixative solutions
stabilize the RNA within a tissue sample for conducting
molecular diagnostic testing. Alternatively, system 10
may be provided for use with a two solution or a two
reagent scheme. For example, a wash solution may be
provided in injection device 110 so as to dilute the first
reagent fixative in container interior 36. It is also possible
that container interior 36 and injection device 110 each
contain the same reagent since it may be advantageous
to refresh the reagent in container interior 36 with addi-
tional reagent after a period of time has passed. Or, a
first reagent solution, such as a tissue fixative like forma-
lin, may be used within container interior 36, and a second
reagent solution, such as a stabilizer in the form of a
nucleic acid stabilization reagent for stabilizing the mor-
phology of the tissue sample, may be provided within
injection device 110.

[0031] Any reagents may be used with the container
of the present invention. For example, the fixative may
be formalin, ethanol solutions, Carnoy'’s solution | (etha-
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nol and acetic acid), Carnoy’s Solution Il (ethanol, chlo-
roform and acetic acid), methacarn (methanol, chloro-
form and acetic acid), Clark’s fixative, Boonfix, and the
like. A non-limiting list of commercially available fixatives
includes, but is not limited to, MIRSKY’S FIXATIVE
(available from National Diagnostics, Inc. of Atlanta, GA);
GLYOFIX (available from Shandon Lipshaw, Inc. of Pitts-
burgh, PA); HISTOCHOICE (available from Amresco);
HISTOFIX (available from Trend Scientific, New Bright-
on, MN); KRYOFIX (available from Merck); MICROFIX
(available from Energy Beam Sciences, Inc., East Gran-
bury, CT); NEOFIX (available from Merck); NOTOX
(available from Earth Safe Industries, Inc., Belle Mead,
NJ); OMNIFIX 1l and OMNIFIX 2000 (available from An-
Con Genetics, Inc, Mellville, NY); PREFER (available
from Anatech Ltd, Battle Creek, Ml); PRESERVE (avail-
able from Energy Beam Sciences, Inc., East Granbury,
CT); SAFEFIX Il (available from Thermo Fischer Scien-
tific, Inc.); STATFIX (available from StatLab Medical
Products, Inc. of Lewisville, TX); STF (Streck Tissue Fix-
ative, available from Streck Laboratories, Omaha, NE);
UMFIX (available from Sakura Finetek USA, Inc., Tor-
rance, CA); and FINEFIX (available from Milestone Med-
ical of Shelton, CT). Commercially available stabilizers
include, but are not limited to, RNALATER (available from
Ambion, Inc., Austin TX); and RNEASY (available from
Qiagen, Inc., Valencia, CA). Any other reagents known
or hereafter discovered for use as fixatives and/or stabi-
lizers are intended as useful in the present invention.
[0032] In use, a biological sample, such as a tissue
sample extracted from a patient for molecular or histology
diagnostic testing, is placed within internal cavity 54 of
sample holder 50. The tissue sample may be placed with-
in sample holder 50 after closure 60 is removed from
container 20, either with sample holder 50 still connected
to closure 60 or after first removing sample holder 50
from closure 60 and then reattaching thereto once the
tissue sample has been placed in sample holder 50.
[0033] Itis noted that the Figures generally depict sam-
ple holder 50 as being held by receiving member 68 at
a position generally adjacent the top end of container
interior 36, however the precise location of sample holder
50 within container interior 36 can be tailored depending
on the volume of solution within container interior 36. For
example, it is contemplated that receiving member 68
may be structured so as to position sample holder 50
within container interior 36 at a location substantially mid-
way between first end 24 and second end 28. In this
manner, a smaller volume of solution within container
interior 36 will still ensure full contact of sample holder
50 (and any sample contained therein) with any solution
within container interior 36.

[0034] In embodiments including a one reagent
scheme as discussed above, the tissue sample at this
point is contained within sample holder 50 in container
interior 36 in isolation from contact with any reagents.
When it is desired to contact the tissue sample with the
reagent, the user engages injection device 110 with port
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76 and injects the reagent contained within injection de-
vice 110 through port 76 and into container interior 36.
Optionally, in orderto allotfor the increased volume within
container interior 36 due to the introduction of the reagent
frominjectiondevice 110, vent 88 releases the necessary
volume of air from container interior 36 immediately be-
fore or during the injection process. After the tissue sam-
ple has been in contact with the reagent for a desired
time, closure 60 can be removed giving user access to
sample holder 50 and the tissue sample therein for further
diagnostic testing.

[0035] In embodiments including a two reagent
scheme as discussed above, when sample holder 50 is
placed within container interior 36, the tissue sample is
placed in contact with the first reagent contained within
container interior 36, with such reagent flowing through
fluid openings 56 of sample holder 50, thereby contacting
the tissue sample contained within internal cavity 54
thereof. The tissue sample can be maintained in contact
with the reagent within container interior 36 for a specified
time period after which time injection device 110 can be
used to inject a second reagent into container interior 36
as discussed above. Again, to allot for the increased vol-
ume within container interior 36 due to the introduction
of the reagent from injection device 110, vent 88 may
release the necessary volume of media, preferably air,
from container interior 36 immediately before or during
the injection process. In embodiments including a two
reagent scheme, it may be advantageous that the total
combined volume of reagent contained within container
interior 36 and injection device 110 be no more than the
total volume of container interior 36 to ensure that all of
the second reagent contained within injection device 110
enters container interior 36 without first having to remove
any reagent therefrom. After the tissue sample has had
sufficient contact with the second reagent, closure 60
can be removed giving user access to the tissue sample
for further diagnostic testing.

[0036] The sample holder 50is connected with closure
60, and access to the tissue sample contained within
sample holder 50 can be achieved by removing closure
60 from container 20 and inverting it, placing the outer
surface on a counter, thereby providing sample holder
50 exposed. Any fluid that is contained within sample
holder 50 can drip downward within the bottom or internal
surface of closure 60 and be caught by the rim surround-
ing closure 60, thereby preventing any leakage or spill-
age onto the counter surface. Sample holder 50 may be
openable while sample holder 50 is connected with clo-
sure 60, thereby providing simple access to the tissue
sample contained therein, and providing a proper support
for maintaining sample holder 50 in place without having
to physically contact any portion of sample holder 50 to
hold itin place while accessing the sample, thus prevent-
ing any potential for contamination of the sample based
on contact by the user.

[0037] Thereafter, container 20 may be washed and
reused, or more preferably, will be discarded to prevent
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cross-contamination with other samples. Injection device
110 may be refilled with, preferably, the same solution
and then reused or it may be discarded.

[0038] While embodiments ofthe presentinventionare
satisfied in many different forms, there is shown in the
figures and described herein in detail, specific embodi-
ments of the invention, with the understanding that the
present disclosure is to be considered as exemplary of
the principles of the invention and is not intended to limit
the invention to the embodiments illustrated. Various oth-
er embodiments will be apparent to, and readily made
by those skilled in the art, without departing from the
scope of the invention. For example, while the disclosure
and drawings depict a system including one injection de-
vice to inject a reagent into the container, it is contem-
plated that additional injection devices may be provided,
such thatthe system may include any number of injection
devices with varying reagents. The scope of the invention
will be measured by the appended claims and their equiv-
alents.

Claims
1. Asystemfor storing a biological sample, comprising:

a container (20) having a closed end (28), an
open end (24), and a sidewall (32) extending
therebetween, defining a container interior (36);
aremovable closure (60) for enclosing the open
end (24) of the container (20);

a sample holder (50) for housing a biological
sample, insertable within the container interior
(36);

a port (76) disposed within the removable clo-
sure (60) wherein the port is a valve; and

an injection device (110) engageable with the
port (76) to allow a fluid to pass from within the
injection device (110) into the container interior
(36).

wherein the sample holder (50) is connected
with the closure (60) through a receiving mem-
ber (68),

wherein the receiving member comprises a plat-
form (66) which is aligned with port (76), such
that when a fluid passes through the port (76)
the fluid comes into contact with the platform
(66) and then with the sample holder (50) via a
plurality of openings on the platform (66) such
thatfluid introduced through the port (76) passes
directly through the sample holder (50).

2. The system of claim 1, wherein sample holder (50)
is detachably connected to the removable closure
(60).

3. The system of claim 1, wherein the sample holder
(50) is a histology cassette.
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4. The system ofclaim 1, further comprising a vent (88)
adapted to discharge a volume of air from the con-
tainer interior (36).

5. The system of claim 4, wherein the vent (88) is dis-
posed within the removable closure (60).

6. The system of claim 1, wherein the vent (88) transi-
tions from a first closed position to a second open
position when the volumetric pressure within the con-
tainer interior (36) reaches a threshold value.

7. The system of claim 1, wherein the removable clo-
sure (60) and the open end (24) of the container are
threadably matable.

8. The system of claim 1, wherein the injection device
(110) is a syringe.

9. The system of claim 1, wherein the injection device
(110) engages the port (76) and, upon engagement,
the port (76) transitions from a first closed position
to a second open position.

10. The system of claim 1, further comprising a first fluid
disposed within the container interior (36), a second
fluid disposed within the injection device (110), the
second fluid different than the first fluid.

11. The system of claim 1, wherein the port (76) com-
prises a luer-activated valve.

12. The system of claim 1, wherein the port (76) adapted
to allow a fluid to pass therethrough from a location
exterior to the container (20) to the container interior
(36).

Patentanspriiche
1. System zur Lagerung einer biologischen Probe, mit:

einem Behalter (20) mit einem geschlossenen
Ende (28), einem offenen Ende (24) und einer
sich zwischen diesen erstreckenden Seiten-
wand (32), welche einen Behalterinnenraum
(36) definiert;

einem abnehmbaren Verschluss (60) zum Um-
schlieBen des offenen Endes (24) des Behalters
(20);

einem Probenhalter (50) zum Aufnehmen einer
biologischen Probe, welcher in den Behalterin-
nenraum (36) einsetzbar ist;

einemin dem abnehmbaren Verschluss (60) an-
geordnete Port (76), wobei der Port ein Ventil
ist; und

einer Injektionsvorrichtung (110), welche mit
dem Port (76) in Eingriff bringbar ist, um den
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Ubertritt von Fluid aus dem Inneren der Injekti-
onsvorrichtung (110) in den Behélterinnenraum
(36) zu ermoglichen,

wobei der Probenhalter (50) mit dem Verschluss
(60) durch ein Aufnahmeelement (68) verbun-
den ist,

wobei das Aufnahmeelement eine Plattform
(66) aufweist, welche auf den Port (76) derart
ausgerichtet ist, dass beim Durchtritt eines Flu-
ids durch den Port (76) das Fluid in Kontakt mit
der Plattform (66) und danach tiber mehrere Off-
nungen in der Plattform (66) in Kontakt mit dem
Probenhalter (50) gelangt, derart, dass durch
den Port(76) eingeleitetes Fluid direkt durch den
Probenhalter (50) tritt.

System nach Anspruch 1, bei welchem der Proben-
halter (50) I6sbar mit dem abnehmbaren Verschluss
(60) verbunden ist.

System nach Anspruch 1, bei welchem der Proben-
halter (50) eine Histologiekassette ist.

System nach Anspruch 1, ferner mit einem Liftungs-
ventil (88), die zum Auslassen eines Luftvolumens
aus dem Behalterinnenraum (36) geeignet ist.

System nach Anspruch 4, bei welchem das Luf-
tungsventil (88) in dem abnehmbaren Verschluss
(60) angeordnet ist.

System nach Anspruch 1, bei welchem das Luf-
tungsventil (88) von einer ersten, geschlossenen Po-
sition in eine zweite, gedffnete Position Ubergeht,
wenn der volumetrische Druck in dem Behélterin-
nenraum (36) einen Schwellenwert erreicht.

System nach Anspruch 1, bei welchem der abnehm-
bare Verschluss (60) und das offene Ende (24) des
Behalters mittels eines Gewindes in Eingriff bringbar
sind.

System nach Anspruch 1, bei welchem die Injekti-
onsvorrichtung (110) eine Spritze ist.

System nach Anspruch 1, bei welchem die Injekti-
onsvorrichtung (110) an dem Port (76) angreift und
der Port (76) beim Angreifen von einer ersten, ge-
schlossenen Position in eine zweite, offene Position
Ubergeht.

System nach Anspruch 1, ferner mit einem in dem
Behalterinnenraum (36) angeordneten ersten Fluid,
einem in der Injektionsvorrichtung (110) angeordne-
ten zweiten Fluid, wobei das zweite Fluid von dem
ersten Fluid verschieden ist.

System nach Anspruch 1, bei welchem der Port (76)
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ein Luer-aktiviertes Ventil aufweist.

12. System nach Anspruch 1, bei welchem der Port (76)

geeignet ist, den Durchtritt eines Fluids von einer
Stelle auRerhalb des Behalters (20) durch diesen in
den Behalterinnenraum (36) zu ermdglichen.

Revendications

1.

Systeme pour stocker un échantillon biologique,
comprenant :

un récipient (20) ayant une extrémité fermée
(28), une extrémité ouverte (24) et une paroi la-
térale (32) s’étendant entre elles, définissant un
intérieur de récipient (36);

une fermeture amovible (60) pour entourer I'ex-
trémité ouverte (24) du récipient (20) ;

un porte-échantillon (50) pour recevoir un
échantillon biologique, pouvant étre inséreé al'in-
térieur de récipient (36);

un orifice (76) disposé dans la fermeture amo-
vible (60) ou l'orifice est une soupape; et

un dispositif d’injection (110) pouvant s’engager
avec l'orifice (76) pour permettre a un fluide de
passer depuis I'intérieur du dispositif d’injection
(110) a l'intérieur de récipient (36),

dans lequel le porte-échantillon (50) est relié a
la fermeture (60) par un élément de réception
(68),

dans lequel I'élément de réception comprend
une plate-forme (66) qui est alignée avecI'orifice
(76), de sorte que, lorsqu’un fluide passe a tra-
vers l'orifice (76), le fluide entre en contact avec
la plate-forme (66) et ensuite avec le porte-
échantillon (50) par l'intermédiaire d’'une plura-
lité d’ouvertures sur la plate-forme (66) de sorte
que le fluide introduit a travers l'orifice (76) pas-
se directement a travers le porte-échantillon
(50).

Systeme de la revendication 1, dans lequel le porte-
échantillon (50) est relié¢ de maniére amovible a la
fermeture amovible (60).

Systeme de la revendication 1, dans lequel le porte-
échantillon (50) est une cassette d’histologie.

Systeme de la revendication 1, comprenant en outre
un évent (88) adapté pour évacuer un volume d’air
de lintérieur de récipient (36).

Systeme de la revendication 4, dans lequel I'évent
(88) est disposé dans la fermeture amovible (60).

Systeme de la revendication 1, dans lequel I'évent
(88) passe d'une premiere position fermée a une
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deuxiéme position ouverte lorsque la pression volu-
métrique a l'intérieur de récipient (36) atteintune va-
leur seuil.

Systeme de la revendication 1, dans lequel la fer-
meture amovible (60) et I'extrémité ouverte (24) du
récipient peuvent s’accoupler par filetage.

Systeme de la revendication 1, dans lequel le dis-
positif d’injection (110) est une seringue.

Systeéme de la revendication 1, dans lequel le dis-
positif d’injection (110) s’engage avec l'orifice (76)
et, lors de 'engagement, l'orifice (76) passe d’'une
premiére position fermée a une deuxiéme position
ouverte.

Systeme de larevendication 1, comprenant en outre
un premier fluide disposé a l'intérieur de récipient
(36), un deuxieme fluide disposé dans le dispositif
d’injection (110), le deuxieme fluide étant différent
du premier fluide.

Systeme de la revendication 1, dans lequel I'orifice
(76) comprend une soupape activée de type luer.

Systeéme de la revendication 1, dans lequel I'orifice
(76) est adapté pour permettre a un fluide de passer
a travers celui-ci d’'un emplacement extérieur au ré-
cipient (20) a l'intérieur de récipient (36).
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